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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the thermoplastic polymerization of non-water solubility whose Shore D degree of hardness is 35 or 
more — the polymer constituent which the inside of the body comes to distribute the water-soluble matter of 5 
- 60 volume %, and is characterized by the mean particle diameter of the concerned water-soluble matter being 
0.1-500 micrometers 

[Claim 2] the thermoplastic polymerization of non-water solubility whose Shore D degree of hardness is 35 or 
more — the polishing pad which the inside of the body comes to distribute the water-soluble matter of 5 - 60 
volume %, and is characterized by the mean particle diameter of the concerned water-soluble matter being 0.1- 
500 micrometers 



[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may hot reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[QQ01] 

[The technical field to which invention belongs] this invention relates to the polishing pad which consists of a 
polymer constituent suitably used as a material of the polishing pad for grinding front faces, such as for example, 
a semiconductor wafer, and the concerned polymer constituent. 
[0002] 

[Description of the Prior Art] For example, in a semiconductor wafer, to be what has the flat nature with the high 
front face, and has an advanced mirror plane is demanded. As the polishing technique for forming such a front 
face, CMP (Chemical Mechanical Polishing) process attracts attention. This CMP process is Si02. It is the 
technique of grinding the front face of processed materials, such as a semiconductor wafer, using the slurry 
which comes to distribute the becoming abrasive grain in chemical agents, such as an alkaline-water; solution, 
with the polishing pad (polisher) with which the pore for a slurry hold was formed in the front face. In such a 
CMP process, porous bodies, such as foaming polyurethane, are conventionally used as quality of the material of 
a polishing pad. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the polishing pad which consists of porous bodies, . 
such as foaming polyurethane, has a low degree of hardness, it is difficult for flat nature to form a front face high 
enough to a processed material. Moreover, with such a polishing pad, although using the porous body with the low 
rate of a hole as quality of the material of the concerned polishing pad, or using the nonporous field is also 
considered in order to obtain the high polishing pad of a degree of hardness, since, sufficient slurry hold nature is 
not obtained, there is a problem that a polishing speed falls or variation arises at a polishing speed. 
[0004] It is in offering the polymer constituent which can obtain the polishing pad which this invention is made 
based on the above situations, and the purpose has the outstanding slurry hold nature, and moreover has a high 
degree of hardness. Other purposes of this invention have a high polishing speed, and it is in offering the 
polishing pad which can form the high front face of flat nature to a processed material. 
[0005] 

[Means for Solving the Problem] the thermoplastic polymerization of non-water solubility whose Shore D degree 
of hardness of the polymer constituent of this invention is 35 or more — the inside of the body comes to 
distribute the water-soluble matter of 5 - 60 volume %, and it is characterized by the mean particle diameter of 
the concerned water— soluble matter being 0.1-500 micrometers the thermoplastic polymerization of non-water 
solubility whose Shore D degree of hardness of the polishing pad of this invention is 35 or more — the inside of 
the body comes to distribute the water-soluble matter of 5 - 60 volume %, and it is characterized by the mean 
particle diameter of the concerned water-soluble matter being 0.1-500 micrometers 
[0006] 

[Function] When the water— soluble grain-like matter exposed to the front face is eluted with water, such as a 
slurry, while a detailed pore is formed in the concerned front face according to the polymer constituent of this 
invention In the interior, since a hole is not formed in the concerned interior by the water-soluble matter's 
remaining and acting as a filler, the polishing pad which has the outstanding slurry hold nature and moreover has 
a high degree of hardness is obtained. 
[0007] 

[Embodiments of the Invention] Hereafter, the polymer constituent and polishing pad of this invention are 
explained in detail, the thermoplastic polymerization of non-water solubility [ constituent / polymer / of this 
invention ] — the inside of the body comes to distribute the water-soluble matter- 

[0008] As a thermoplastic polymer used for the polymer constituent of this invention, if the Shore D degrees of 
hardness are 50 or more things of non-water solubility more preferably 40 or more 35 or more, various things 
can be used. When the Shore D degree of hardness is less than 35, it becomes difficult to obtain the polishing 
pad which has a high degree of hardness. As an example of such a thermoplastic polymer Polypropylene (PP), 
polyethylene, (PE), the polybutene -1, a poly-methyl pentene, Olefin system resins, such as an ethylene-vinyl 
alcqhol system copolymer (EVOH) and an ethylene-acrylic-acid copolymer, Polystyrene (PS), an acrylonitrile 
styrene copolymer (AS), Styrene resins, such as an acrylonitrile-alpha-methyl-styrene copolymer and ABS 
plastics, Styrene thermoplastic elastomers, such as SBS block copolymer and SEBS block copolymer, Acrylate 
(meta) system resins, such as a polymethyl methacryfate (PMMA) and polyacrylic ester, Polyamide system 
polymers, such as 6 nylon, 6, and 6 nylon and a thermoplastic polyamide elastomer (TPA), A polycarbonate (PC), 
a polyacrylonitrile (PAN), a polyacetal (POM), Thermoplastic elastomer, such as a thermoplastic polyolefine 
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elastomer (TPO), a thermoplastic polyurethane elastomer (TPU), a thermoplastic-polyester elastomer (TPEE), 1, 
and 2 polybutadiene, etc. is mentioned. These are independent or can be used combining two or more sorts. 
[0009] As a desirable thing, an olefin system polymer, a thermoplastic polyurethane elastomer, and a styrene 
resin are mentioned among the above-mentioned thermoplastic polymers. Moreover, you may denaturalize the 
above-mentioned thermoplastic polymer by an acid-anhydride machine, the carboxyl group, the hydroxy! group, 
the epoxy group, the amino group, etc. for the purpose of raising the compatibility with the water-soluble matter 
and slurry which are mentioned later etc. 

[0010] Various things can be used for the water-soluble matter used for the polymer constituent of this 
invention if it may distribute in the above-mentioned polymer. Here, what is isolated from a polymer shall be 
included with "water solubility" by swelling not only in a thing but in the water completely melted in water, and 
becoming gel-like. 

[001 1] As such water-soluble matter, the organic system water-soluble matter and the inorganic system water- 
soluble matter can be used. As an example of the organic system water-soluble matter, water-soluble-polymer 
matter, such as celluloses, such as saccharides, such as a dextrin, cyclodextrin, a mannite, and a lactose, 
hydroxypropylcellulose, and a methyl cellulose, starch, protein, polyvinyl alcohol, a polyvinyl pyrrolidone, a 
polyvinyl sulfonic acid, a polyacrylic acid, a polyethylene oxide, a photopolymer, a sulfonation polyisoprene, and 
its copolymer, an absorptivity resin, etc. are mentioned. As an example of the inorganic system water-soluble 
matter, mineral salt, such as potassium acetate, "a potassium nitrate, potassium carbonate, a potassium 
hydrogencarbonate, potassium chloride, a potassium bromide, and potassium phosphate, etc. is mentioned. These 
water-soluble matter is independent, or can be used combining two or more sorts. 

[0012] In the polymer constituent of this invention, although the water-soluble matter is contained in the status 
that it distributed in the matrix polymer, the particle size is set to 0.1-500 micrometers, and is preferably set to 
0.5-100 micrometers. Since the size of the pore formed when the water-soluble matter exposed to a front face 
is eluted becomes smaller than the particle size of the abrasive grain in the slurry used for CMP process when 
this particle size is less than 0.1 micrometers, the polishing pad which has the outstanding slurry hold nature is 
not obtained. On the other hand, since the size of the pore formed is excessive when this particle size exceeds 
500 micrometers, the polishing pad obtained becomes what has a low intensity and a low polishing speed. 
[0013] The inclusion rate of the water-soluble matter is made into five to 60 whole volume %, and is preferably 
made into 1 5 to 55 volume %. When this rate is under 5 volume %, it becomes difficult to fully form the pore for 
holding a slurry to the polishing pad obtained. On the other hand, since not only the water-soluble matter 
exposed to the front face but the water-soluble matter which exists in the interior is eluted when this rate 
exceeds 60 volume %, it becomes what has a low degree of hardness and other low mechanical strengths, and 
since too little [ the rate of a polymer ], fa bri eating-operation nature falls. 

[0014] In the polymer constituent of this invention, in order to improve the compatibility of a polymer and the 
water-soluble matter, and the dispersibility of the water-soluble matter to a polymer, the compatibility-ized 
agent may contain. As such a compatibility-ized agent, the polymer which denaturalized by an acid-anhydride 
machine, a carboxyl group, the hydroxyl group, the epoxy group, the oxazoline machine, the amino group, etc., a 
block copolymer and a random copolymer, various Nonion system surfactants, a coupling agent, etc. can be used. 
Moreover, modifiers, such as rubber, may contain for the purpose of giving the thing for which a degree of 
hardness is adjusted, or toughness. 

[0015] Moreover, various kinds of additives, such as a bulking agent, a softener, an antioxidant, an ultraviolet ray 
absorbent, an antistatic agent, a lubricant, and a plasticizer, can be made to contain in the polymer constituent 
of this invention if needed. The bulking agent which has the polishing effects, such as the reinforcing agent which 
raises the rigidity of a calcium carbonate, a magnesium carbonate, talc, clay, etc., a silica, an alumina, Seria, a 
zircohia, titanium oxide, a zirconium oxide, manganese dioxide, a manganic oxide, and a barium carbonate, as a 
bulking agent can be used. 

[0016] Especially as technique of manufacturing the polymer constituent of this invention, it is not limited and 
the technique of kneading with a well-known kneading machine etc. conventionally can be used. For example, the 
polymer constituent of this invention is obtained by carrying out melting kneading of the additive used a polymer, 
the water-soluble matter, and if needed by kneading machines, such as a roll, a kneader, a Banbury mixer, and an 
extruder (a monopodium, multiple spindle), thus, the thing for which the polymer constituent obtained is formed in 
a necessary configuration by the press-forming method, the extrusion-molding method, the injection-molding 
method, etc. — or after fabricating the shape of a sheet, the letter of a block, or in the shape of a film, a 
polishing pad is obtained by cutting in a necessary configuration 
[0017] 

[Example] Hereafter, although the example of this invention is explained, this invention is not limited to these. In 
addition, it sets below and the value of the "Shore D degree of hardness" is ASTM. The value measured based 
on D2240 is shown. 

[0018] By kneading each component with the kneading machine heated by the temperature which can process a 
thermoplastic polymer according to prescription of the <examples 1-1 0> following table 1, the polymer 
constituent of this invention was prepared and the sheet with a thickness [ which consists of the concerned 
polymer constituent ] of 2mm was manufactured by carrying out the mould press of this polymer constituent. 
[0019] The sheet with a thickness of 2mm was manufactured like examples 1-10 except having used a 
thermoplastic polymer and the water-soluble matter according to prescription of the <examples 1-2 of 
comparison> following table 1. 
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[0020] As a <example 3 of comparison> urethane prepolymer, water was used as foam, "Dabco" (Mitsui air 
products company make) was used for "high ****** L-315" (Mitsui GhemicaHokkaido International Airlines 
Co. Is, Inc. make) as a catalyst, and these and the denaturation silicone oil were mixed uniformly, the obtained 
mixture — further — the concerned mixture after adding 3 and 3-dichloro -4 and 4-diamino diphenylmethane 
and mixing quickly — metal mold — it was made to pour in and foam inside and the urethane foam was produced 
by performing heat treatment of 9 hours at 1 00 degrees C after that This urethane foam was started and the 
sheet with a thickness of 2mm was manufactured. 
[0021] 
[Table 1] 

































• 




i 


2 


3 


4 


5 


6 


7 


8 


9 


1 0 


1 


2 








8 0 


- 


- 


- 


- 


- 


■ _ 


- 


- 


- 


1 Q 0 


3 0 




si 




- 


7 5 


7 5 


6 0 


- 


- 


- 


7 0 


- 


- 


— 


_ 






- 


- 


. - 




7 5. 


- 




- 


- 


- 


— 


— 


& 


m 
s 




- 


- 


- 


■ - 


- 


6 0 


- 


- 


— 


- 


— 


_ 




- 


- 


- 


- 


- 




7 0 


- 




- 


- 


- 


O 
CD 

m 
% 




- 


- 


- 


- 


- ■ 


- 


■ - 


- 


7 0 


- 




























5 0 










2 0 


2 0 






2 0 




3 0 










7 0 


* 








2 0 




























3 9 




4 0 








4 0 






* 




















3 0 




























3 0 












» 

ft 
m 






5 


5 
































S 






































1 0 


















1 



















[0022] In the above-mentioned table 1, the detail of a thermoplastic polymer, the water-soluble matter, and a 
compatibility-ized agent is as follows. 
[A thermoplastic polymer] 

[1] Ethylene-vinyl alcohol copolymer : "Eval G110" (Kuraray Co., Ltd: make), Shore D Degree-o-f-hardness: 88 
[2], Straight chain type low density polyethylene : "nova tech LL YF30" (product made from Japanese 
********), Shore D Degree-of-hardness: 53 [3], Polypropylene : "nova tech PP MA1 " (product made from 
Japanese ********), Shore D Degree-of-hardness: 75 [4], Thermoplastic polyurethane elastomer : "****** 
tolan E 690-50" (the Takeda bar dish urethane industrial company make), Shore D Degree-of-hardhess: 52 [5], 
Polymethylmethacrylate : "************** LG6" (Sumitomo Chemical Co., Ltd. make), Shore D Degree-of- 
hardness: 90 [6], Polycarbonate resin : "nova ******** 7020A" (the Mitsubishi engineering-plastics company 
make), Shore D Degree-of-hardness: 88 [7], Acrylonitrile-styrene-copolymer"techno AS 270NP" (techno 
polymer company make) Shore D degree-oi^hardness:88[0023] [Water-soluble matter] 

[1] Polyvinyl alcohol:"poval CP1000" (Kuraray Co., Ltd. make) [2] beta-cyclodextrin Hydroxypropyicellulose: 
"HPC-L" (Nippon Soda Co., Ltd. make) [3], : "ring ********-B'' (Yokohama international biotechnology lab 
company make" and [4] absorptivity resin: "****** keeping 10SH-NF20" (Sumitomo Seika Chemicals Co., Ltd. 
make), [5] potassium carbonate: "anhydrous potassium carbonate" (Wako pure medicine company make),. [0024]) 
[Compatibility-ized agent] 

[1] Denaturation polyethylene : "you ******** 2000" (Sanyo Chemical Industries, Ltd. make) [2], Denaturation 
polypropylene: "you ******** 1001" (Sanyo Chemical Industries, Ltd. make) [3], Denaturation acrylonitrile 
styrene copolymer : "********** A8400" (Nippon Oil & Fats Co., Ltd. make) 
[4] Silane coupling agent : "TSL8331" (Toshiba Silicone make) 

[0025] While a degree of hardness and the particle size of the water-soluble matter were measured to the sheet 
obtained in <evaluation of constituent examples 1-10, and the examples 1-3 of a comparison, it evaluated about 
the polishing speed at the time of using these sheets as a polishing pad, and the flat nature of a processed 
material. The result is shown in Table 2. A degree of hardness, the measuring method of the water-soluble 
matter, and the evaluation technique of the flat nature of a processed material are as follows. 
Degree-of-hardness: ASTM The Shore D degree of hardness was measured based on D2240. 
Particle-size: After immersing a sheet-like polymerconstituent underwater for 1 5 hours, the front face was 
observed by the scanning electron microscope, it considered that the path of the pore in which the water— 
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soluble matter was formed by being eluted was the particle size of the water-soluble matter, this [ 20 or more ] 
was measured, and the average was calculated. 

Using the sheet obtained in the flatness nature:examples 1-10 and the examples 1-3 of a comparison of a 
processed material as a polishing pad, it equipped with the concerned polishing pad on the surface plate of a 
grinder "lap master LM-15" (product made from SFT), and this grinder performed surface-lapping processing of 
a silicon wafer the condition for rotating-speed 30rpm and slurry flow rate/of 100 cc. Then, flat nature was 
evaluated, having observed the front face of a silicon wafer visually and having used as x the case where the 
uniform mirror plane was not formed over *# and the whole front face in the case where O and the part in which 
the mirror plane is not formed partially accept the case where the mirror plane is uniformly formed over the 
whole front face. 
[0026] 

[Table 2] 
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[0027] The polymer constituent concerning examples 1-10 had the high degree of hardness, when it was used as 
a polishing pad, in the polishing speed, it was high and the flat nature in a processed material was also good, so 
that clearly from Table 2. It was checked that excel in slurry hold nature since a detailed pore is formed in a 
front face from the above result according to this invention when the water-soluble matter is eluted in water, 
and the polishing pad with which flat nature can moreover form a front face high enough to a processed material 
is obtained. .On the other hand, in the example 1 of a comparison, since a pore was not formed in a front face 
when the water-soluble matter does not contain, the polishing pad obtained was inferior to slurry hold nature, 
and^he polishing speed was low and it was difficult [ pad ] for flat nature to form a high front face also to a 
processed material. In the example 2 of a comparison, since the rate of the water-soluble matter is excessive, if 
it is immersed underwater, not only the water-soluble matter exposed to the front face but the water— soluble 
matter which exists in the interior is eluted, and, as a result, a configuration can be maintained. In the example 3 
of a comparison, since it was constituted by foaming polyurethane and the degree of hardness was inadequate, a 
polishing rate was not stabilized and the flat nature of a processed material was also inadequate. 
[0028] 

[Effect of the Invention] When the water-soluble grain-like matter exposed to the front face is eluted with water, 
such as a slurry, while a detailed pore is formed in the concerned front face according to the polymer 
constituent of this invention In the interior, since a hole is not formed in the concerned interior by the water- 
soluble matter's remaining and acting as a filler, the polishing pad which has the outstanding slurry hold nature 
and moreover has a high degree of hardness is obtained. And according to the polishing pad of this invention, a 
polishing speed equivalent to the polishing pad which consists of a porous body is obtained, and, moreover, flat 
nature can form a high front face to a processed material. 



[translation done.] 
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